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(71) We, The Lummus Company, a 
Corporation organized and existing under 
the laws of the State of Delaware, United 
States of America, of 1515, Broad Street, 

5 Bloomfield, New Jersey, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly de- 

10 scribed in and by the following statement: — 

This invention relates to the production of 
vinyl chloride, especially using ethane, ethy- 
lene or mixtures thereof as starting materials. 

15 Vinyl chloride is generally produced from 
ethylene and chlorine feeds. Chlarine ds 
contacted with ethylene at temperatures of 
from about 100°F. to 300 °F., perhaps in the 
presence of a catalyst, to form a 1,2-diohloro- 

20 ethane intermediate. The dichloroethane 
intermediate is then dehydrochlorinated cata- 
lytically at a temperature of from about 
700°F. to 1000°F. to form vinyl chloride and 
hydrogen chloride. 

25 The commercial feasibility of this method 
depends on the economic recovery of the 
hydrogen chloride which is produced. One 
technique is to react the hydrogen chloride 
with acetylene to produce vinyl chloride. 

30 Alternatively, the hydrogen chloride is 
used to produce more dichloroethane 
intermediate which is then dehydro- 
chlorinated to produce vinyl chloride. 
According to this method, ethylene, hydro- 

35 gen chloride and oxygen are contacted at 
about 500°F. to 700°F. over a copper chlor- 
ide-based catalyst in either a fixed bed or 
fluidized bed reactor. The reaction is exo- 
thermic and, consequently, heat must be 

40 removed from the reaction apparatus. 

The present invention utilizes a molten 
salt catalyst, which can serve as chlorine 
transfer medium, oxygen transfer medium, or 
heat transfer medium. ~ 

45 A process is known for the production of 
[Price 5s. Od. (25p)] 



chlorinated hydrocarbons from ethane and 
hydrogen chloride using a molten chloride 
salt; a large amount of hydrogen chloride 
is also formed which must be recovered and 
recycled for economic reasons. In the known 50 
process, this hydrogen chloride is recovered 
from the product stream and recycled to the 
oxidation , reactor. This method has a dis- 
advantage in that hydrogen chloride recovery 
requires costly equipment resistant to hydro- 55 
chloric acid, and further requires extensive 
quantities of steam and cooling water as 
utilities. Furthermore, this known process 
produces vinyl chloride and large quantities 
of ethylene, ethyl chloride, dichloroethane, 60 
trichloroethane, and tetrachloroethane from 
ethane. It is desirable to convert the ethy- 
lene and intermediate chlorinated compounds 
(i.e. ethyl chloride and dichloroethane) to 
vinyl chloride product The known process 65 
does not provide for the conversion of the 
chlorinated hydrocarbon intermediate com- 
pounds under conditions designed to favour 
the production of vinyl chloride. A further 
disadvantage is that water must be kept 70 
separate from the chlorinated hydrocarbon 
effluent. 

The object of the present invention as to 
provide an improved and economical method 
for the production of vinyl chloride. 75 

The present invention provides a process 
for the production of vinvl chloride, which 
comprises passing (a) ethane, ethylene or a 
mixture thereof, and (b) chlorine, hydrogen 
chloride, or a mixture thereof, into a first 80 
reaction zone, in which is a melt containing 
at least one chloride of a multivalent metal 
and the oxychloride of that metal to produce 
a gaseous effluent including vinyl chloride 
and 1 ^-dichloroethane, withdrawing the 85 
gaseous effluent from the first reaction zone 
and separately recovering vinyl chloride and 
1,2-dichloroethane as products therefrom; 
contacting the recovered 1,2-dichloroethane 
with a catalyst comprising a anelt contain- 90 
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fag a chloride of the said : metal in a s^on d g^A^KSS fo 20 
reaction zone wherein l^dichloroeftane ^ 8a«ous ^ ^ chloride of the 
S^Art^S ^\ StSwervalenfe state (e. & cuprous 

5 vinyl chloride as product therefrom- ^tiieoref erred form of the mocess, the 
Oxygenation of the mixture of cMo*des of In the J»£J* «^ first zone is supplied 25 

the metal in at least a higher and a tower hot ^meU y to ™^ M t to ±t s<XO n&v>™; 

valence state (e.g. a mixtur e :of cup™ P"^^^ dThydVochlormation reaction 

chloride and cuprous chloride) givesnse to JJP^^dvw mtbe heat generated in the 

10 a product which contains teoxyjM<x& .of and ^reaction in the second zone n 

the metal (e.J5. copoer oxychlonde by tie nrst zone, roi me lca 30 

r^S of 2 Curf+^^OiO. ^ is eud*he™ ^ 
This oxychloride in the (MonnaUon stage The jverau «acuo chloride . 

bS.* fc JSSlSSS! »re» hytheUwinge.ua- 35 
cnloriae). The higher valent chloride trans- tons: 

CA+ 1/2C1.+ 3/4 0,->C^^l+ 1-1/2H.O 0) 
CJL+HCl+O, XVEWa+W Jit) 

a gas containing molecular oxygen can be chloride 
2CuCl+l/20, >CuO . CuO, 



(V) 



The primary reactions which can occur in 
the process are represented by the following 
50 equations: 

ffi^ ^ftd*X. K SM#. in the process of the ^ 

SlerofetoK THeen ftom Brotfo- I to. tor »» 
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sence of hydrogen chloride hi the chlorine 
feed increases the requirement for metal oxy- 
ohloride as illustrated by Equation II and 
IV. When the aliphatic hydrocarbon in the 
5 gaseous feed is ethane or a mixture of ethane 
and ethylene, the gaseous effluent withdrawn 
from the first reaction zone comprises \inyl 
chloride, ethylene, ethyl chloride and di- 
chloroethane as well as unreacted feed com- 
10 ponents. When the aliphatic hydrocarbon is 
ethylene, the gaseous effluent withdrawn 
from the first reaction zone comprises vinyl 
chloride, ethyl ohloride and dichloroethane 
as well as unreacted feed components. 
15 The molten chloride salt is formed from 
a multivalent metal chloride mixture. In the 
case of multivalent metal chlorides having 
inconveniently high melting points, such as 
cupric chloride, a metal chloride which is 
20 non-volatile and resistant to the action of 
oxygen under the process conditions is added 
to the higher valent metal chloride to form 
a molten salt mixture of reduced melting 
point and volatility. Such metal chlorides 
25 will be present in the melt with the metal 
in only a singje valency state and are prefer- 
ably alkali metal chlorides, especially potas- 
sium and lithium chlorides, but other metal 
chlorides and mixtures thereof, such as the 
30 heavy metal chlorides, e.g. zinc, silver and 
thallium chloride, may also be employed. 
The metal chlorides are generally added to 
the multivalent metal chlorides in an amount 
sufficient to adjust the melting point of the 
35 molten salt mixture to a temperature of about 
500°F., and in the case of a salt mixture 
of copper chloride and potassium chloride, 
the potassium chloride content is in the range 
20% to 40% by weight. It is to be under- 
40 stood, however, that in some cases the cata- 
lyst salt mixture may have a melting point 
higher than 500°F., provided that the cata- 
lyst salt mixture remains in the form of a 
melt throughout the processing steps. 
45 In the accompanying drawings: ~ 

Figure 1 illustrates a reactor system in 
accordance with this invention: and 

Figure 2 illustrates the separation system 
in accordance with this invention. 
50 We describe next the process shown in 
Figure 1, and for simplicity refer to copper 
as the metal having both a higher and a 
lower valence state. Referring now to 
Figure 1, a molten cuprous/cuoric chloride 
55 at a temperature of from 600° "to 900°F. is 
introduced through line 10 into the top of 
a substantially vertical oxidation vessel 11 
maintained at a pressure of from 1 to 20 
atms. A compressed gas containing molecu- 
60 lar oxygen, such as air, in line 105 is intro- 
duced into the bottom of vessel 11 and is 
passed in countercurrent contact to the de- 
scending molten salt The vessel 11 may be 
provided with one or more sections of pack- 
65 ing, generally indicated as 12, to promote in- 



timate and effective contact between the com- 
pressed gas and molten salt The molten salt 
is oxidized to produce oxyychlorides, with 
the concurrent evolution of heat The resi- 
dence time of the molten salt within the 70 
vessel 1 1 is from about 1 to about 60 seconds. 

The effluent gas leaving the packing .12 (if 
present) near the top of vessel U is at a 
temperature of 600° to 900°F., and is con- 
tacted with a spray of quench liquid fed 75 
through line 16 at a temperature of 200° to 
400°F. The gas is cooled by such contact 
with the result that vaporized and entrained 
salts are condensed and eliminated from the 
gas stream. Hie quench liquid spray is con- 80 
currently vaporized and, together with the 
effluent gas, is withdrawn from die top of 
vessel 11. Hie total gaseous effluent is 
passed through line 17 to a cyclone separator 
18 for the elimination of any solid material, 85 
which is returned to the vessel 11. The 
gaseous effluent is thereafter combined with 
another gaseous effluent in line 19 as more 
fully described below. The combined gaseous 
effluent is cooled to 100° to 150°F. in a heat 90 
exchanger 21 to condense out the vaporized 
quench liquid, which is separated from the 
remaining gaseous effluent in a vapour/ 
liquid separator 22. The quench liquid 
is passed through, line 23 by a pump 95 
24 to a heat exchanger 25 to cool 
the quench liquid to a temperature of 
about 100°R, with a portion being returned 
through line 16 to the upper portion of vessel 
11. The gaseous effluent in separator 22 is 100 
divided, one portion being passed through 
line 28 into a caustic scrubber 29. From 
the scrubber 29, inert gases, such as nitro- 
gen introduced with the oxygen in the feed 
containing molecular oxygen are readily dis- 105 
charged from the reactor system. 

The oxidized melt at a temperature of 
700° to 1200°F. is withdrawn from the bot- 
tom of vessel JL1 through line 13 by pump 

14 and passed to the top of a reactor 15 110 
which is also substantially vertical. The 
reactor 15 is ooerated at a temperature of 
700° to 1200°r 7 ., at a pressure of from 

1 to 20 atmospheres, and a residence time 
of 1 to 60 seconds. The reactor 15 is pro- 115 
vided with sections of packing, generally in- 
dicated as 30, designed to effect intimate and 
effective contact between die gaseous feed 
components and the molten salt. Fresh feed 
hydrogen chloride, if any, and recycle ethyl 120 
ohloride, as more fully described below, at 
a temperature of from 100°F. to 200°F.. are 
introduced into the upper portion of reactor 

15 through line 31. Combined recycled 
ethane, ethylene and hydrogen chloride at a 125 
temperature of 100° to 200°F. are introduced 
into reactor 15 through line 32 at a point 
below line 31. The introduction into reactor 

15 of the recycle streams and the fresh 
hydrogen chloride stream (if any), may be 130 
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further divided, reversed in position, or may 
be combined into one stream. In the first 
of these options, more entry ports into reac- 
tor 15 are required, so that there is one port 
5 for each stream into reactor 15. In the 
second option, the fresh hydrogen chloride 
fif any) and recycle ethyl chloride are passed 
through line 32, while the recycle ethane 
ethylene and hydrogen chloride are passed 
10 through line 31. In the third option, the 
recycle streams and fresh hydrogen chloride 
fif anv) are combined and enter the reactor 
15 through line 31. line 32 being then un- 
necessary. 

15 Fresh chlorine is introduced into reactor 
15 through line 33 at a point below the re- 
cycle feed positions 31 and 32. Fresh feed 
ethane, ethylene, or mixtures thereof, is in- 
troduced through line 34 into reactor 15 m 
.20 the lower portion thereof. The hydrocarbon 
fresh feed in line 34 should be mtroduced 
at or near the bottom of the reactor 15 in 
order to fully extract aU chlorine values 
added to the melt in reactor 15. In this 

25 manner, the melt withdrawn from reactor 
15 wffl be made essentially non-cMonnating 
under the process conditions prevading m 
the dehydrochlorination reaction. 
The caseous effluent at the top ot tne 

30 upper packed section in the «a<*%. 0 ve ?fi 
15is at a temperature between 700 and 
1200°F., and is cooled by a spray of quench 
hquMinline38toabout300;F. Such tem- 
perature is above the dew pomt tempera ure 

35 of the combined gaseous rea^on^effluent 
and vaporized quench liquid. The total 
gaseous effluent is passed into a 
Separator 39 to remove any solids and is 
then passed through line 40 to condenser 41 

40 to condense fee quench liquid. Thesobds 
are returned to the upper part of column 
15 The mixed vapour/hquid stream is in- 
troduced into separator 42 with the conden- 
sed quench liquid being passed by pump 43 

45 to cooler 44 wherein the liquid is cooled to 
about 150°F. The cooled quench liquid Js 
then passed to a spray device 38 in reactor 
15 The gaseous effluent from separator 4Z 
at about 230°F. is passed through line 45 

50 to a separation section illustrated in Figure 

""The melt withdrawn from the bottom of 
- reactor 15 is at a temperature of from about 
-700°R to 1200°R. and is passed through 
55 line 36 by pump 37 to the top of dehydro- 
cUorination reartor 35 which is substanUatf y 
vertical. Diehloroethane which is separated 
-in the separation section ds mtroduced 
through line 46 at a temperature of about 
/tfT 1<XhT into the bottom of the dehydro- 
6a Eation reactor 35 The debyd£ 
. chloriuation reactor 35 includes one or more 
packed sections, generally indicated to 
effect intimate and effective contact Wwam 
65 the diehloroethane and molten salt, ine ai- 



chloroethane is passed in countercurrent con- 
tact with the melt to effect the endothermic 
dehydrochlorination of the diehloroethane to 
yield vinyl chloride and hydrogen chloride. 
The reaction is conducted at a temperature /i> 
of from 700° to 1200°R, a pressure of 1 to 
20 atmospheres, with a residence tune of 1 
to 60 seconds. The diehloroethane may 
also flow cocurrently downward with the 
molten salt, in which case the diehloroethane 75 
is fed into reactor 15 through a port (not 
shown) slightly below the level of the entry 
port from line 36. Barriers (not shown) in- 
side the packing 47 will then be needed to 
ensure adequate contact between the molten ™ 
salt and the diehloroethane and to stop the 
diehloroethane flashing off substantially un- 
affected. . . 

The gaseous effluent leaving the top of 
the upper packed section of the dehydro- °> 
chlcrination reactor 35 at a temperature of 
from 700° to 1200°F. is cooled by means 
of a spray quench liquid through a spray 
device 48 to lower the temperature of the 
gaseous effluent to between 300° to 400°F.. 90 
thereby eliminating entrained and vaporized 
salts. The gaseous effluent together with 
vaporized quench liquid is withdrawn from 
the upper part of the reactor 35 through 
line 49 and is passed into a cyclone sepaxa- 95 
tor 50 where any solids are removed and 
returned to the upper part of column 35. 
The gaseous effluent from separator 50 is 
oassed through line 51 into a condenser 52 
where, at a temperature of 150° to 200°F.. 100 
the quench liquid is condensed. The mixed 
vapour/liquid stream is thereafter passed 
into a separator 53, from which the con- 
" densed quench liquid is passed through line 
54 by pump 55 to heat exchanger 56 wherein 105 
the temperature of the quench liquid is 
lowered to 80° to 120°F. Hie cooled quench 
liquid is then passed to a spray device 48 
in the top of reactor 35. Hie effluent vapour 
at 150° to 200°F. withdrawn from the sepa- 110 
rator vessel 53 is passed through line 57 to 
the separation section, as described below. 
The molten salt at the bottom of the reactor 
35 which is at a temperature lower than at 
the inlet to the reactor 35. is withdrawn and 115 
passed by a pump 58 through line 59 to the 
top of the direct heat exchange vessel 20. 

The heat exchange vessel 20 comprises one 
or more packed sections, generally indicated 
as 60. A portion of the gas withdrawn from 
the separator 22 is passed through line 27. 
compressed in a compressor 26, and is intro- 
duced into the top of the heat exchange ves- 
sel 20 wherein the compressed gas is passed 
in direct heat exchange contact with the 125 
molten salt introduced through line 59. The 
gas and the molten salt are concurrently 
passed over the packed sections 60 and are 
* disengaged in the bottom of the heat ex- 
change vessel 20. The gas is cooled by a 13l> 
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spray of quench liquid through spray device 
61 to eliminate any vaporized or entrained 
halide salt. A gaseous effluent comprised 
of the gas introduced through line 27 and 

5 the now vaporized quench liquid is with- 
drawn from vessel 20 and passed into a 
cyclone separator 62, where any solids are 
removed from the gaseous effluent The 
solids* are returned to* the -bottom of ex> 

10 changer 20. Hie gaseous effluent withdrawn 
from the-separator 62 is passed -through line 
19 and combined with the gaseous effluent 
from the\oxidation. vessel 11 in line 19. The. 
combined gaseous effluent is passed through 

15 the heat exehanger2Mocondense the quench ; 
liquid. Theprinripal purpose of the heat 
exchange vessel 20 is to bring- the molten 
salt' in -line- 59-.- to- a constant and desired 
temperature- prior to passing the -molten salt 

20 through line 10 into the top of the- oxidation: 
vessel 11. 

Referring, now to Figure 2, the reactor 
effluent from reactor 15 in line 45 comprises 
vmyl chloride, hydrogen-chloride, dichloro- 

25 ethane, ethyl ' chloride, water and heavier 
chlorinated hydrocarbons. Thereactor efflu- 
ent is cooled to about 80° to 100°F. in con- 
denser 63, primarily to condense water 
and heavier chlorinated hydrocarbons. 

30 The condensed water and. heavier chlorina- 
ted hydrocarbons are passed to separa- 
tor 64 wherein the water and chlorinated 
hydrocarbons separate into two. phases. 
The water withdrawn from separa- 

35 tor 64 in. lane 65 is neutralized* and stripped 
of entrained and dissolved chlorinated hydro- 
carbon in a stripping column (not shown). 
The chlorinated hydrocarbons are withdrawn 
from vessel 64 through line 66 and combined 

40 with any chlorinated hydrocarbons recovered 
from the water in the stripping column (not 
shown) for further processing. 

The uncondensed portion of the effluent 
gaseous stream from the reactor is with- 

45 drawn from condenser 63; through line 70 
and introduced into an absorption column 

71 wherein any acid gases, principally any 
carbon dioxide present, are removed by any 
of several well-known acM gas absorption 

50 systems. A gaseous effluent is withdrawn 
from the absorption column 71 through line 

72 and is passed into a dryer 73 for removal 
of residual water. 

Hie effluent vapour in line 57 from the 
55 dehydrochlorination reactor 3S (see Fig. 1) 
is- passed through a condenser 79 wherein 
the effluent vapour is cooled to 80° to 
120°R. primarily to condense unconverted, 
dichloroethane which is passed to vessel 80. 
60 The unconverted dichloroethane withdrawn 
from the vessel 80 through line 81 is com- 
bined" with chlorinated hydrocarbons in line. 
66. The combined stream is. passed thronsh 
drier 67 and is introduced through line 68 
65 into a distillation column 69. The uncon- 



densed gaseous effluent dn condenser- 79 is 
withdrawn * through- line 82 . and is passed 
into a:, dryer 73 wherein -the wncondensed* 
gaseous effluent .is combined with gaseous 
effluent in- line -72;- Hie dried gas is with- 70 
dfawn from-drier 73 through- Hue 74 to » 
pressor 75. and • compressed to lf> to 30 
atmospheres. . The compressed : gas is there-, 
after passed: through line. 76- through a heat 
exchanger 77 and is introduced- into the dis- 75 
dilation column 69. 

The distillation column 69 is operated at 
temperatures- and pressures to produce a 
gaseous overhead comprised of ethane, ethy- 
lene and -hydrogen chloride. The vapour* 80 
emanating from "the- top of column 69 -is 
cooled -and -the*, condensate after separation 
in ar vessel 97, is pumped rback into column 
69. The- gaseous overhead from the vessel 
97 is passed via a valve through line 83, heat 85- 
exchanger-77 and is then introduced through 
line 32 into the reactor vessel 15, as shown 
in Figure 1. . The column bottorns consisting, 
of chlorinated -hydrocarbons axe withdrawn/ 
from column 69 through line 84, and. part of 90 
the bottoms, is returned to the c<?ltKnn . 69 
by way of heat exchanger 98. The remainder, 
of the bottoms, is introduced' into at 
distillation column 85, which i$ . oper- 
ated at temperatures and pressures, to 95 
form an overhead primarily comprised of- 
vinyl chloride with , minor, amounts of im- 
purities. The vapour emanating, from the 
top of column 85 is cooled and condensed, 
part of the condensate being. pumped back 100 
to the - column 85, while the remainder "is 
passed in line 86 to a purification system 
(not- shown) for the final purification by the, 
elimination of the impurities to produce 
monomer grade vinyl chloride. The col- 105 
unm bottoms are withdrawn from the dis- 
tillation column 85 through line 87; part- of 
tiie bottoms being returned to the. column 
85 by way of heat exchanger 99, while the 
remainder is introduced into a distillation 110 
column 88, 

The distillation column 88 is operated at 
temperatures and pressures to produce an 
overhead stream consisting of all remaining 
chlorinated, hydrocarbons boiling below 115 
dichloroethane. The overhead from the 
column 88 is cooled, and condensed, part of 
the condensate being pumped back to- the 
column 88. while the remainder is passed 
tijrough- line 89 into a distillation column 120 
90. The column bottoms are withdrawn 
from colujnn 88 through, line 91 part, of the 
bottoms, being returned to the column 88-by 
way of a; heat exchanger 100 while the re- 
mainder is introduced into a distillation 125 
column. 92: 

The distillation column 90 is operated at 
temperatures and pressures designed to form 
an overhead stream comprised substantially 
of pure ethyl chloride. The overhead is 130 
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cooled, and condensed, part of the conden- 
sate being pumped back to the column 90. 
while the remainder is passed through line 
93 and is introduced into the reactor 15 

5 through line 31, as shown in Figure 1. The 
bottoms from distillation column 90 con- 
sisting largely of dichloroethylenes is with- 
drawn through line 101, part of the bottoms 
being returned to the column 90 by way of 

10 heat exchanger 102, the remainder being 
pumped, cooled and withdrawn from the 
system through line 94. 

The distillation column 92 is operated at 
temperatures and pressures designed to 

15 produce an overhead comprised substanti- 
ally of pure dichloroethane. The overhead 
is cooled and condensed, part of the con- 
densate being pumped back to the column 92 
while the remainder is passed through line 

20 95 and is introduced into the dehydro- 
chlorination reactor 35 through line 46, as 
shown in Figure 1. The bottoms stream 
from distillation column 92, consisting pri- 
marily of trichloroethylene, trichloroethane, 

25 perchloroethylene and tetrachloroethane is 
withdrawn through line 103, part of the bot- 
toms being returned to the column 92 by 
way of heat exchanger 104, the remainder 
being pumped cooled and withdrawn from 

30 the system through line 96. 

The invention is illustrated in the follow- 
ing Example. 

EXAMPLE 
A molten salt, consisting of 30% potas- 

35 shim chloride and 70% cuprous and cupric 
chlorides, all by weight, is contacted with 
air in an oxidation reactor maintained at a 
temperature of 885°F. at a rate equivalent 
to addition to the molten salts of 330 cm 3 

40 per minute of oxygen. 

A molten salt, containing about 2.2 wt 
percent of copper oxychloride (CuO.CuCW, 
is withdrawn from the oxidation reactor and 
introduced into a packed chlorination reac- 

45 tor maintained at a temperature of 885 °F. 
The molten salt introduced into the reactor 
is passed counter-currently to an ethane* 
chlorine feed, the ethane and chlorine being 
introduced into the reactor at a flow rate of 

50 600 cm 3 /min. and 250 cmVrnin., respec- 
tively. The overall residence time in the 
reactor is fifteen seconds. 

The effluent withdrawn from the chlor- 
ination reactor has the folowing composi- 

55 tion, excluding water and hydrogen 
chloride : 

TABLE I 

Component mol % of &H, Converted 

cjeu 18-2 

60 GHC1 13.4 
CJHtCl 35.6 
GaCI, 2.0 

23.6 

GH,C1, 1.7 
65 C»HCla 12 



CO, 
CO 
CH 4 



0.6 
1.7 
1.4 
0.6 



Total 100.0 
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The ethane conversion is 59%, with 
96.3% of the ethane converted producing 
chlorinated hydrocarbons, and the re- 75 
mainder carbon oxides and methane. The 
chlorine introduced into the reactor is con- 
verted to chlorinated hydrocarbons at a 
75% rate of conversion and the hydrogen 
chloride produced in situ is converted to 80 
chlorine at an 80% rate of conversion. 

The 1^-dichloroethane recovered from 
the effluent from the chlorination reactor is 
introduced into a dehydrochlorination reac- 
tor at a flow rate of 771 cm 3 per minute. 85 
The reactor contains the molten salt with- 
drawn from the chlorination reactor. The 
molten salt is at a temperature of 849°F. and 
the total contact time between the . molten 
salt and 1,2-dichloroethane is 4.2 seconds. 90 

The gaseous effluent withdrawn from the 
dehydrochlorination reactor has the follow- 
ing composition, excluding hydrogen chlor- 
ide and unconverted 1,2-dichloroethane ; ^ 

TABLE U 

Component mol % 

QHsCl . 99.6 
U-QHiCi, 0.1 
cis U-CiHiCU 0.1 100 

C»HC1, 0.05 
LU-GHd 0.05 
QCU 0.1 



Total 100.0 
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The conversion of 1,2-dichloroethane is 
47%, with a 99.6% selectivity for vinyl 
chloride. 

It is an advantage of the present inven- 110 
tion that a high yield of vinyl chloride can 
be produced using either ethylene, ethane, 
or mixtures thereof. It is another advan- 
tage of the present invention that dichloro- 
ethane can be converted to vinyl chloride 115 
product. 

WHAT WE CLAIM IS :— 

1. A process for the production of Yinyl 
chloride, which comprises passing (a) 120 
ethane, ethylene or a mixture thereof; and 
(b) chlorine, hydrogen chloride, or a mixture 
thereof, into a first reaction zone, in which 
is a melt containing at least one chloride of 
a multivalent metal and the oxychloride of 125 
that metal to produce a gaseous effluent in- 
cluding vinyl chloride and 1,2-dichloro- 
ethane, withdrawing the gaseous effluent 
from the first reaction zone and separately 
recovering vinyl chloride and 1,2-dichloro- 130 
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ethane as products therefrom; contacting the 
recoverd 1,2-dichloroethane with a catalyst 
comprising a melt containing a chloride of 
the. said metal in a second reaction zone 
5 wherein 1,2-dichloroethane is dehydro- 
chlorinated to produce an effluent contain- 
ing vinyl chloride and separating vinyl 
chloride as product therefrom. 

2. A process according to claim 1, where- 
10 in the multivalent metal is copper. 

3. A process according to claim 1 or 2, 
wherein the first and second reaction zones 
are maintained at a temperature of 700° to 
1200°F. 

15 4. A process according to any of claims 
1-3 wherein the melt from the first reaction 
zone, which is heated by exothermic reac- 
tion in the first zone, contains the chloride 
of the metal in its lower valency state and 

20 is transferred to the second reaction zone 
wherein it is cooled by the endothermic de- 
hydrochlorination reaction. 

5. A process according to any preceding 
claim, wherein the melt in at least the first 

25 reaction zone contains an alkali metal 
chloride. 

6. A process according to any preceding 
claim wherein ethylene, ethane and hydrc> 
gen chloride are separated from the gaseous 

30 effluent from the first reaction zone and are 
recycled to the first reaction zone. 

7. A process according to any preceding 
claim wherein ethyl chloride is separated 
from the gaseous effluent from the first reac- 

35 tion zone and is recycled to the first reac- 
tion zone. 

8. A process according to any preceding 

^7% em £ least * Portion of the vinyl 
chloride free effluent from the second reac- 



tion zone is recycled to the first reaction 40 
zone. 

9. A process according to any preceding 
claim wherein prior to separating the vinyl 
chloride the gaseous effluents from the first 
and second reaction zones are fractionated 45 
to form a gaseous stream primarily com- 
prising ethylene, ethane and hydrogen 
chloride. 

10. A process according to claim 9, 
wherein the gaseous stream is recycled to the 50 
first reaction zone. 

11. A process according to any preced- 
ing claim, wherein prior to separating the 
vinyl chloride the gaseous effluents from 
the first and second reaction zones are com- 55 
bined. 

12. A process according to any preced- 
ing claim wherein the melt is withdrawn from 
the second reaction zone and contacted in a 
third reaction zone with a gas containing 60 
molecular oxygen to produce the oxychloride 

of the multivalent metal and the regenerated 
melt is recycled to the first reaction zone. 

13 A process for the production of vinyl 
chloride, substantially as hereinbefore de- 65 
scribed with reference to and as illustrated 
in the accompanying drawings. 

14. A process for the production of vinyl 
chloride, substantially as described in the 
Example. 7Q 

15 Vinyl chloride, made by a process 
according to any of the preceding claims. 

J. A. KEMP & CO., 

Chartered Patent Agents, 
14 South Square, 
Gray's Inn, London W.C.1 
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